Establishment of human retinal microvascular endothelial cells with extended life-span.
To generate and characterize a telomerase-immortalized human retinal microvascular endothelial cell (HREC) line. This cell line may be utilized as an in vitro model to study the molecular basis of several diseases of the human retina. Primary retinal neuronal cells were isolated and transfected with plasmid encoding full-length human telomerase reverse transcriptase (hTERT). Transfected cells were selected and characterized to determine telomerase activity, karyotype, proliferative capacity and functionality. HREC-hTERT cells appear morphologically similar to primary endothelial cells and have an extended in vitro life-span. HREC-hTERT cells express the progenitor/stem cell marker nestin. They have active telomerase and a high proliferative capacity. These cells also maintain a diploid karyotype. The HREC-hTERT cells showed high colony-formation capacity and plating efficiency compared to the primary cells. These cells are capable of differentiation into neuronal and glial cell phenotypes and the differentiated cells express the astrocyte marker glial fibrillary acidic protein (GFAP) and the neuronal marker microtubule-associated protein-2 (MAP2), respectively. The in vitro life-span of human retinal neuronal endothelial cells can be extended by ectopic expression of hTERT without altering the genetic stability and functionality of these cells. These cells will be a valuable tool to further our understanding on the role of HRECs in the human blood-retinal-barrier and in angiogenesis and neovascularization.